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FDSDELOLW\ EXW WKHPD[LPXPZHOG VHDP OHQJWK LV OLPLWHG E\ WKH VFDQQHU RSWLF > @ 7KHZHOG VHDP TXDOLW\ LV
DIIHFWHGE\WKHZHOGLQJWHFKQLTXHFRPELQHGZLWKWKHDSSOLHGFODPSLQJSUHVVXUHDVZHOODVWKHPDWHULDO LWVHOI7KH
WUDQVSDUHQF\ RI WKH XSSHU SDUW GHSHQGV RQ WKH NLQG RI PDWUL[ PDWHULDO DQG LWV UHLQIRUFHPHQWV *ODVV ILEHUV IRU
H[DPSOHVFDWWHUWKHUDGLDWLRQVROHVVUDGLDWLRQZLOOUHDFKWKHZHOGLQJ]RQHFRPSDUHGWRXQUHLQIRUFHGPDWHULDOV7KLV







RXW WKDW LQFUHDVLQJ WKH ZHOGLQJ WHPSHUDWXUH DQG UHGXFLQJ WKH ZHOGLQJ VSHHG UHGXFHV WKH QXPEHU RI FDYLWLHV E\
HQKDQFHGGHJDVVLQJ>@+RSPDQQHWDOKDYHVWXGLHGWKHLQIOXHQFHRIPRLVWXUHRQXOWUDVRQLFZHOGHGSRO\DPLGH
ZLWK WKH UHVXOWV WKDW PRLVWXUH GHFUHDVHV WKH VHDP VWUHQJWK EXW HQKDQFHV WKH KRPRJHQHLW\ RI WKH ZHOG VHDP






LQFUHDVHG DIWHU FRQGLWLRQLQJ WKHUHIRUH WKH*)3(,ZHW VDPSOHV REWDLQHG DPRLVWXUH FRQWHQW RI0ZHW  
)LJ3ULQFLSOHRIDODVHUWUDQVPLVVLRQZHOGLQJSURFHVV
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ZHW DQG WKH DLU KXPLGLW\ VDPSOHVZHUH REVHUYHG WR KDYH D ORZHUPRLVWXUH FRQWHQW0$+  $+ 7KH
PRLVWXUHFRQWHQWRI*)3(,FEZDV0ZHW ZHWDQG0$+ 'LIIHUHQFHV LQ WKHZHOGLQJVSHHG
ODVHU SRZHU QXPEHU RI UHSHWLWLRQV DQG RYHUDOO ZHOGLQJ SURFHVV WLPH UHVXOWHG LQ GLIIHUHQW UHVXOWV IRU GULHG DQG




PHPEHUKDYHVKRZQ WKDWDKLJKZHOGLQJVSHHGFRPELQHGZLWKDKLJKQXPEHURI UHSHWLWLRQV UHVXOW LQDVWDWLVWLFDO
FRQYHUJHQFHEHWZHHQGU\DQGZHWVDPSOHV>@7KHUHIRUHLWZDVVKRZQWKDWWKHFRQGLWLRQLQJW\SHKDVDQLQIOXHQFH
RQ WKH ZHOG VHDP VWUHQJWK GHSHQGLQJ RQ WKH ZHOGLQJ SDUDPHWHUV > @ &RPSRVLWH SDUWV DUH RIWHQ ODUJH DQG
WKHUHIRUHFRQWRXUZHOGLQJZRXOGEHWKHFKRVHQZHOGLQJPHWKRGWRMRLQWKHP7KHUHIRUHWKHDXWKRUVLQYHVWLJDWHGWKH




)RU WKH H[SHULPHQWV JODVV ILEHU IDEULF UHLQIRUFHG 3(, &(7(; IURP7HQFDWH$GYDQFHG&RPSRVLWHV%9ZDV
XVHG 7DEOH 7KH PDWHULDO KDV D JODVV WUDQVLWLRQ WHPSHUDWXUH RI 7J & DQG D PHOWLQJ WHPSHUDWXUH RI
7P &7KHPD[LPXPPRLVWXUHSLFNXSRIWKHFRPSRVLWHLVOLVWHGDV>@DQGWKHPDWUL[PDWHULDOLWVHOILV
OLVWHGZLWKPD[LPXPPRLVWXUHDEVRUSWLRQRI>@,QRUGHUWRGHWHUPLQHWKHLQIOXHQFHRIPRLVWXUHRQWKHZHOG
VHDP TXDOLW\ DOO PDWHULDOV ZHUH FRQGLWLRQHG ,Q D ILUVW VWHS WKH PDWHULDO ZDV GULHG DW 7 & IRU  KRXUV
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,WFDQEHVHHQ WKDW WKHVHDPVWUHQJWKRI WKHGU\VDPSOHVDWD ODVHUSRZHURI3 :LVKLJKHU WKDQ WKHVHDP
VWUHQJWKRIWKHZHWVDPSOHV'XULQJWKHZHOGLQJRIWKHZHWVDPSOHVSDUWRIWKHDSSOLHGODVHUHQHUJ\YDSRUL]HVWKH
PRLVWXUH LQ WKHPDWHULDO DQGGRHVQRW FRQWULEXWH WR WKH DFWXDOZHOGLQJSURFHVV FDXVLQJ ORZHU WHPSHUDWXUHV LQ WKH
ZHOGVHDPFRUUHVSRQGLQJWR>@7KLVFDQDIIHFWWKHGXUDWLRQRIWKHOLTXLGSKDVHZLWKLQWKHZHOGVHDPDQGVRWKH
VHDPVWUHQJWK>@
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)LJXUH E VKRZV WKDW WKH ZHOG VHDP DUHD IRU WKH ZHW VDPSOHV LV KLJKHU WKDQ WKH DUHD RI WKH GU\ VDPSOHV DW
3 : 7KLV FDQ EH EDVHG RQ VFDWWHULQJ HIIHFWV GXH WR WKH FDYLWLHV JHQHUDWHG E\ WKH YDSRUL]LQJ PRLVWXUH
7KHUHIRUH WKH UDGLDWLRQ LV DEVRUEHG RYHU D ODUJHU DUHD ZKLFK FDQ DIIHFW WKH ZHOG VHDP WHPSHUDWXUH DQG WKH





WKHPDWUL[PDWHULDO LQ WKHZHOG VHDPZKLFK OHDGV WR WKHJHQHUDWLRQRIFDYLWLHVDQGZHDNHQV WKHZHOGVHDP7KLV
HIIHFWLVNQRZQIRUODVHUWUDQVPLVVLRQZHOGLQJIRUXQUHLQIRUFHGDQGHQGOHVVJODVVILEHUUHLQIRUFHGWKHUPRSODVWLFV>
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7KHVHDPVWUHQJWKIRUWKHZHWVDPSOHVLVKLJKHUWKDQIRUWKHGU\VDPSOHVDWORZODVHUSRZHUV7KLVFDQEHGXHWR
RYHUKHDWLQJRIWKHGU\PDWHULDOFDXVLQJFDYLWLHVLQWKHFRQQHFWLRQDUHD,QWKHZHWPDWHULDOSDUWRIWKHODVHUHQHUJ\








VHDP ZLGWK WKHVH SDUDPHWHUV FRXOG EH XVHG LQ RUGHU WR REWDLQ FRQVWDQW VHDP VWUHQJWK LQGHSHQGHQW RI WKH
FRQGLWLRQLQJ W\SH ,Q D GHWDLOHG LQYHVWLJDWLRQ VDPSOHV ZLWK GLIIHUHQW FRQGLWLRQLQJ WLPH IUDPHV DQG FRQGLWLRQLQJ
W\SHV$+ZHWZHUHZHOGHGZLWKWKHVDPHSDUDPHWHUVRIY PPLQDQG3 :)LJXUHVKRZVWKHVHDP






)RUPRUHGHWDLOHG LQIRUPDWLRQDERXW WKH LQIOXHQFHRI WKHFRQGLWLRQLQJSURFHVV VDPSOHVZLWKDQGGD\VRI
FRQGLWLRQLQJZHUH SUHSDUHG LQ RUGHU WR HYDOXDWH VHDP VWUHQJWK UHVXOWV RI ILJXUH  7KHUHIRUH DZHOGLQJ VSHHG RI






VWUHQJWK2YHUDOO LW KDV WR EH VWDWHG WKDW IRU WKH FKRVHQZHOGLQJ SDUDPHWHUV WKH RSWLFDO DSSHDUDQFH RI WKHZHOG
































7KH DYHUDJH RIIVHW IRU WKH VDPSOHV ZHOGHG ZLWK WKH ODUJH IRFDO JHRPHWU\ DUH ǻ$PPLQ PPð IRU











ZHWDQGGU\VDPSOHVLVǻ$PPLQ PPðIRUZHOGLQJZLWKDODUJHD[E [PPðDQGǻ$PPLQ PPð
IRUZHOGLQJZLWKDIRFDOSRLQWZLWKDGLDPHWHURIG PP,IWKHZHOGLQJVSHHGLVLQFUHDVHGWRY PPLQWKHRII
VHWLQWKHZHOGVHDPDUHDVWD\VDOPRVWFRQVWDQWǻ$PPLQ PPðZKLOHXVLQJWKHODUJHIRFDOJHRPHWU\7KLVOHDGV
WR WKH GHGXFWLRQ WKDW WKH RIIVHW LVPDLQO\ LQIOXHQFHG E\ WKH IRFDO JHRPHWU\ DQG LWV HQHUJ\ GLVWULEXWLRQ DQG OHVV
HIIHFWHGE\WKHZHOGLQJVSHHG
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